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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a disk stable in tracking servo by adopting 
the constitution which is provided with information recording layers of which 
the state changes reversibly between amorphous and crystalline states and is 
provided with an over-coating layer adjacently to the information recording | 
layers and in which a first substrate and a second substrate facing the same 
are bonded by an adhesive. 

SOLUTION: The laminated information recording layers 2 are provided with the 
over-coating layer 3 by applying and forming UV curing type resins by a spin 
coating method while changing the thickness of 5 to 35 microns at intervals of 
5 microns respectively and irradiating the respective UV curing type resins 
with UV rays. The substrate 1 having the laminated information recording 
layers 2 and the over- coating layer 3 and the substrate having the same 
constitution as the constitution of the substrate 1 are bonded in such a manner 
that the substrates come to the outer side and the UV curing type adhesive 
consisting essentially of a rj^M^fjijc^^c^n polymn. system is applied thereon 
by a screen printing method and irradiating the adhesive with the UV rays, by 
which the lo^iic'alj^Bs^ is obtd. The similar effect is obtainable even if a 
resin of an epcxy system is used as the bonding resin. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the recordable optical information record 

medium which comes to stick two substrates especially an optical disk, and its manufacture method. 

[0002] 

[Description of the Prior Art] The technology of performing reproduction or record of high-density information using a 
laser beam is well-known, and is mainly put in practical use as an optical disk. An optical disk can be divided roughly 
into an only for [ reproduction ] type, the added type of a postscript, and a rewritten type. The added type as [ the laser 
disc which recorded the optical disk with which an only for / reproduction / type is generally called the compact disk 
which recorded music information, and image information ] and of a postscript is commercialized as a document file, a 
still picture file, etc. It rewrites now, research and development are furthered centering on the mold, and it is 
commercialized as a data file for personal computers etc. 

[0003] The thing which prepared the information layer in one principal plane of a transparent resin substrate with a 
thickness of 1.2mm, and prepared protective layers, such as an overcoat, on it as a gestalt of an optical disk, or the thing 
which stuck the same guard plate as a substrate with adhesives is common. 

[0004] Moreover, examination which uses an objective lens with big numerical aperture (NA) short is made in laser 
wavelength for the purpose of the densification of an optical disk in recent years. However, short-wavelength-izing and 
high NA-ization make small the allowed value of the degree of angle of inclination of a disk (tilt) to the injection 
direction of a laser beam. In order to enlarge the allowed value of a tilt, it is effective to make substrate thickness thin, 
for example, it is setting substrate thickness to 0.6mm in the digital videodisc (DVD). With the veneer, since the 
mechanical strength is weak, substrates, such as a resin with a thickness of 0.6mm, are made into the structure which 
carries out an information recording surface inside and stuck the substrate on two sheets. 

[0005] How to stick as a method of construction of this double-sided lamination, after applying a hot-melt resin to a 
lamination side side, The method of sticking by the pressure sensitive adhesive sheet (double-sided tape), and the 
ultraviolet-rays hardening resin (UV resin is called below) which makes the resin of a cationic polymerization system a 
principal component There is the delayed effect UV method which recuperates itself until it makes it back-stick and 
hardening is completed applied to the lamination side side by the thickness of 20 micrometers, irradiated ultraviolet 
rays, and made adhesiveness discover by screen-stencil etc. 

[0006] Since it gets used between substrates and impossible stress is not added, in case time will be taken and the 
delayed effect UV method will stick by the time UV resin hardens when substrate thickness is as thin as about 0.6mm, 
a tilt is small and reliability improves, it is effective. Moreover, since UV resin can be applied with screen printing, it 
excels in mass-production nature. 

[0007] Moreover, although the record layer which carries out a change of state in reversible between the crystals by 
being amorphous by irradiation of a laser beam etc. is prepared, the optical disk of rewritable type is in an amorphous 
state, and where a disk is created, after initializing beforehand (called initial crystallization, crystallization, or 
initialization), generally it is used by laser beam irradiation or flash plate light irradiation. 
[0008] 

[Problem(s) to be Solved by the Invention] However, by the disk which carried out lamination by the delayed effect 
UV method, the case where the technical problem that a tracking servo becomes unstable by initialization occurred 
arose. Since the cause has applied UV resin used for the adhesives of lamination with screen printing, it is because the 
reflection factor nonuniformity corresponding to application nonuniformity arose in record film with the heat of 
initialization. 
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[0009] It is made in order that this invention may solve the above-mentioned technical problem, and a tracking servo 
al&o aims the disk which carried out lamination by the delayed effect UV method at offering a stable optical disk. 
[0010] 

[Means for Solving the Problem] this invention prepares at least the information record layer which carries out a 
change of state in reversible between the crystals by being amorphous by irradiation of an energy beam of light in one 
principal plane of the 1st substrate, adjoins the aforementioned information record layer, prepares an overcoat layer 
with a thickness of 10 micrometers or more, and attains the above-mentioned purpose with the optical information 
record medium of composition of having stuck the 1st substrate of the above and the 2nd substrate which counters with 
adhesives. The thickness of this overcoat has 20 micrometers or more desirable 35 micrometers or less. 
[001 1] In addition, the information record stratification process of preparing the information record layer which carries 
out the change of state of the above-mentioned optical information record medium to one principal plane of the 1st 
substrate in reversible between the crystals by being amorphous by irradiation of an energy beam of light at least, The 
overcoat stratification process of irradiating the ultraviolet rays after an application to an ultraviolet-rays hardening 
type resin, and preparing the overcoat layer of 10 micrometers or more of thickness, The manufacture method including 
the lamination process which sticks the 1st substrate of the above, and the 2nd substrate which counters with adhesives, 
Or the information record stratification process of preparing the information record layer which carries out a change of 
state to one principal plane of the 1st substrate in reversible between the crystals by being amorphous by irradiation of 
an energy beam of light at least, The overcoat stratification process of irradiating the ultraviolet rays after an 
application to an ultraviolet-rays hardening type resin, and preparing an overcoat layer, The lamination process which 
sticks a cationic polymerization system resin by the ultraviolet-rays hardening type resin which makes a principal 
component the 1st substrate of the above and the 2nd substrate which counters is included. It can manufacture by any 
of the manufacture method which establish the initialization process which crystallizes the aforementioned information 
record layer the first stage they to be [ any between the aforementioned information record stratification process and the 
aforementioned overcoat stratification process or between the aforementioned overcoat stratification process and the 
aforementioned lamination process ]. 
[0012] 

[Embodiments of the Invention] The optical information record medium (an optical disk is called below) of this 
invention applies short-wavelength-izing of laser, and the objective lens of high NA for densifi cation, is to solve the 
technical problem in the disk composition of thin-shape-izing (substrate thickness is 0.6mm) of basis board thickness in 
connection with this, and by the resin substrate with a substrate thickness of 0.6mm, since the mechanical strength is 
weak, it is made into the structure which carried out the information recording surface inside and carried out lamination 
of the two substrates. 

[0013] Although there are the method of sticking as a method of construction of double-sided lamination after applying 
a hot-melt resin to a lamination side side, the method of sticking by the pressure sensitive adhesive sheet, and the 
delayed effect UV method, the point also in it that the delayed effect UV method is effective is as having mentioned 
above. However, in case especially UV resin is stuck as adhesives, a substrate needs to prepare an overcoat layer (or 
protective layer) with ultraviolet-rays adhesives etc. in order to protect an information record layer, in order that a 
bubble may go into adhesives and oxygen or moisture in the bubble concerned etc. may change the property of an 
information record layer. 

[0014] Moreover, although the optical disk of this invention prepares the information record layer which carries out a 
change of state in reversible between the crystals by being amorphous by irradiation of a laser beam etc. and record is 
generally performed by amorphous-ization, it is in an amorphous state, and where a disk is created, after initializing 
beforehand, generally it is used by laser beam irradiation or flash plate light irradiation. 

[0015] On the occasion of this initialization, as for the optical disk which carried out lamination by the delayed effect 
UV method, it turns out that a tracking servo becomes unstable. This is the technical problem which was not seen when 
sticking by other hot melts and pressure sensitive adhesive sheets. Since the cause has applied UV resin with screen 
printing, it is considered because the reflection factor nonuniformity corresponding to application nonuniformity arose 
in record film with the heat of initialization. 

[0016] Then, this invention persons found that tracking was stabilized, when overcoat layer thickness was thickened. 
That is, when measurement evaluation of the amplitude (TE remains) of the tracking error signal in the state where the 
tracking servo was turned ON was carried out by the sample to which the thickness of an overcoat layer was changed, it 
became clear that TE remains have small law with the thick thickness of an overcoat layer (tracking is stabilized, so 
that TE remains are small in addition). 
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[0017] Moreover, this invention persons initialized before lamination and found that a tracking servo was stabilized by 
cahying out lamination after that. This is assumed because initialization is possible without the influence of lamination 
adhesives. 

[0018] Hereafter, this invention is explained in detail using the gestalt of concrete operation. 

(Gestalt 1 of operation) The substrate 1 of drawing 1 is the same and it is a polycarbonate substrate with the thickness 
of 0.6mm produced by the in joke SHON method, a diameter [ of 120mm ], and a main bore diameter of 15mm, and 
although illustration was omitted on the upper surface, the guide rail for signal record is prepared in it. The laminating 
information record layer 2 is formed on a substrate 1. lOOnm laminating of the aluminum film which are 20nm and a 
reflecting layer about 30nm and ZnS-SiO two-layer in the phase-change type record layer (GeSbTe) alloy which carries 
out the change of state of the ZnS-SiO two-layer which is a dielectric layer to it being amorphous in reversible between 
crystals by 1 lOnm and laser radiation on a substrate 1 as a laminating information record layer 2 with a spatter was 
carried out. 

[0019] Next, in order to protect the laminating information record layer 2, ultraviolet rays are irradiated and the 
overcoat layer 3 is formed in the ultraviolet-rays hardening type resins of each of a total of seven sheets which the 
ultraviolet-rays hardening type resin was changed by the spin coat method, and the thickness of 5 micrometers - 35 
micrometers was changed at intervals of 5 micrometers, respectively, and carried out application formation. 
[0020] Next, the ultraviolet-rays hardening type adhesives which make the resin of a cationic polymerization system a 
principal component were applied by the thickness of 20 micrometers with screen printing, ultraviolet rays were 
irradiated, lamination was performed, and the optical disk of seven sheets was obtained so that a mutual substrate might 
become outside about a substrate 1 and a substrate 1 equipped with the laminating information record layer 2 and the 
overcoat layer 3, and the substrate of the same composition. 

[0021] Next, about the optical disk of seven sheets which changed the thickness of the overcoat layer 3 and performed 
lamination, it initialized by the laser which irradiates a laser beam serially, and the amplitude (TE remains) of a 
tracking error signal was measured. 

[0022] The thickness of the overcoat layer 3 and the relation of TE remains are shown in drawing 2 . However, the 
vertical axis of drawing 2 is the relative value which set the time of the thickness of the overcoat layer 3 being 5 
micrometers to 1. It was set to 0.5 in 10 micrometers, and was set to 0.4 in 16 micrometers. Whenever the relative 
value of TE remains was 0.5 or less, the tracking servo operated stably. 

[0023] Moreover, when thickness of the overcoat layer 3 is made still thicker than 20 micrometers, it became 0.3 or 
less and it turns out that it is still better. In addition, if thickness of the overcoat layer 3 is set to 35 micrometers, 
although it will be assumed that TE remains fall, a substrate curves greatly by hardening and it is in the inclination for 
the tilt of a lamination disk to become rather large. 

[0024] Although the ultraviolet-rays hardening type adhesives which make the resin of a cationic polymerization 
system a principal component as a lamination resin were used with the gestalt of the above-mentioned implementation, 
the same effect is acquired when the resin of an epoxy system is used. 

[0025] (Gestalt 2 of operation) The gestalt of this operation describes the stage of the initialization process of an optical 
disk. Although initialization processing was performed after the lamination process with the gestalt 1 of operation, with 
the gestalt of this operation, in front of lamination, moreover, it initializes after a laminating information record 
stratification process, an overcoat stratification process is carried out after an appropriate time, and how to obtain a 
lamination optical disk is explained. 

[0026] In order to initialize by laser like the gestalt 1 of operation to a degree and to protect a laminating information 
record layer after that using the same laminating information record layer as the gestalt 1 of operation, the thickness of 
5 micrometers is formed for an ultraviolet-rays hardening type resin by the spin coat method, ultraviolet rays are 
irradiated, and an overcoat layer is prepared. 

[0027] Next, the ultraviolet-rays hardening type adhesives which carry out substrates outside and make the resin of a 
cationic polymerization system a principal component like the gestalt 1 of operation were applied by the thickness of 
20 micrometers with screen printing, ultraviolet rays were irradiated, and lamination was performed. 
[0028] When the amplitude of the same tracking error signal as the gestalt 1 of operation of this disk was measured, 
compared with the time of setting TE remains in case the overcoat thickness in the gestalt 1 of operation is 5 
micrometers to 1, it was good at 0.3 or less. 

[0029] (Gestalt 3 of operation) Although it is the method of initializing and carrying out lamination before lamination 
like the gestalt 2 of operation with the gestalt of this operation, it is the method of performing initialization processing 
after an overcoat stratification process. 
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[0030] In order to protect a laminating information record layer next using the same laminating information record 
layer as the gestalt 1 of operation, the thickness of 5 micrometers is formed for an ultraviolet-rays hardening type resin 
by the spin coat method, ultraviolet rays are irradiated, and an overcoat layer is prepared. Then, it initializes by laser 
like the gestalten 1 and 2 of operation. 

[003 1] Next, the ultraviolet-rays hardening type adhesives which make the resin of a cationic polymerization system a 
principal component like the gestalten 1 and 2 of operation for the substrates equipped with the initialized information 
record layer were applied by the thickness of 20 micrometers with screen printing, ultraviolet rays were irradiated, and 
lamination was performed. 

[0032] When the amplitude of the same tracking error signal as the gestalt 1 of operation of this disk was measured, 
compared with the time of setting TE remains in case the overcoat thickness in the gestalt 1 of operation is 5 
micrometers to 1, it was good at 0.3 or less. 

[0033] in addition, the above, although laser was applied to initialization with any gestalt of operation It is not what is 
limited to laser as a means to give heat required for initial crystallization to an information record layer that what is 
necessary is for initialization to heat an information record layer primarily and just to make it crystallize it the first 
stage, for example, things either can be [ things ] adapted, such as the so-called heat treatment which heat-treats by 
supplying to a thermostat, or flash plate irradiation, -- although it is natural, since initialization time has laser or the 
short flash method, it is [ mass-production nature ] and is desirable 

[0034] Moreover, although screen printing was applied to the method of application of the adhesives used for a 
lamination process, any technique, such as the spin coat method, flexo print processes, and the wire bar coat method, is 
applicable. 

[0035] Furthermore, although the ultraviolet-rays hardening type resin was applied as a material of adhesives, as 
mentioned above, depending on heat-hardened type resins, such as an epoxy system, or ultraviolet rays and a heat- 
hardened type resin, and the case, the adhesives of kinds other than the so-called solvent evaporation types, such as hot 
melt adhesive, are applicable. Moreover, even if the polymerization gestalt of an ultraviolet-rays hardening type resin is 
not only cationic polymerization but a radical polymerization system, or an anionic polymerization system, it is 
applicable. 

[0036] Furthermore, although the spin coat method was applied to formation of an overcoat layer, and other technique 
is applicable like the method of application of the above-mentioned adhesives, when the spin coat method is used, it is 
desirable after that mixing, such as thickness management and/or a bubble, prevents. 

[0037] Moreover, although both the stuck substrates used the example of the same composition with the gestalt of the 
above-mentioned implementation, even if it is the composition of only the substrate which does not equip the substrate 
of one side with an information record layer (laminating information record layer), the meaning of this invention can be 
demonstrated similarly. 
[0038] 

[Effect of the Invention] According to this invention, the disk which carried out lamination of the about 0.6mm thin 
shape substrate by the delayed effect UV method can also offer an optical disk with a stable tracking servo. 

[Translation done.] 
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